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Specification 

[Title of invention] 

Production of a transmission type screen 
[Abstract] 

[Problems to be solved] To provide a method for efficient product on of a transmission 
type screen with high resolution and high quality that enables control ol the thickness of a light- 
difiusing layer easily and is free of glare and provides high resolution. 
[Means of solution] In the manufacture of a transmission type screen wl lere a light-diffusing 
layer comprising a translucent resin containing a light diffusing materia is formed on one 
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surface of a translucent resin sheet, a method of producing a transmissio i 
characterized by the fact that a light diffusing sheet-like material compri 
containing a light-diffusing material is supplied to the surface of a 
material that is supplied to the substrate, and at least a part of the 
material is expanded and/or dissolved by the aforementioned translucent 
material, then, the aforementioned translucent resin sheet raw material is 
translucent resin sheet and the aforementioned light-diffusing sheet-like 
onto one surface of the aforementioned translucent resin sheet 
[Claims of the invention] 

[Claim 1] In the manufacture of a transmission type screen where a 
comprising a translucent resin containing a light-diflusmg material is 
translucent resin sheet, a method of manufacturing a transmission type 
the fact that a light-diffusing sheet-like material comprising a translucen 
light-diffusing material is supplied to the surface of a translucent resin 
supplied to a substrate, at least a part of the aforementioned sheet-like 
and/or dissolved by the aforementioned translucent resin sheet raw 
aforementioned translucent resin sheet raw material is polymerized to 
sheet and the aforementioned light-diffusing sheet-like material is 
the aforementioned translucent resin sheet. 

[Claim 2] The method of manufacturing a transmission type screen 
characterized by the fact that after laminating the light diffusing sheet-li 
surface of the translucent resin sheet, a functional film is further 
surfaces of the aforementioned laminate. 

[Claim 3] The method of manufacturing a transmission type screen 
claim 2 characterized by the fact that the aforementioned translucent 
includes one or more light-diffusing materials. 



type screen 
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[Claim 4] The method of manufacturing a transmission type screen 



claims 1 to 3 characterized by the fact that the aforementioned Hght-dif¥iising sheet-like material 



has a thickness in the range of 0.05-0.6 mm and includes a light-diffusing 
mean particle diameter of 1-8 ^im at a concentration of 20-60 g/m^. 
[Claim S] The method of manufacturing a transmission type screen 



claims 1 to 4 characterized by the fact that the aforementioned light-dif!vping sheet-like material 
is expanded in such a manner that a thickness of l.S-S times [the originaj thickness] can be 
achieved. 

[Claim 6] A method of manufacturing the transmission type screen charalcterized by the fact that 
one or more films comprismg polarizing films, hard-coat films, antireflective films, and 
lenticular films are lammated as the aforementioned functional film(s). 
Petailed description of the invention] 
[0001] 

[Technical field of the invention] The present invention pertains to a method of producing a 
transmission type screen that can be used effectively as a screen for proj( ction television, 
microfilm readers, etc. The invention further pertains to a method of ma lufacturing suitable for 
production of a high grade transmission type screen where thickness con rol of the light- 
difiiising layer is made easy, there is absence of speckle, and the screen 
effectively, and especially the present invention pertains to a method of liianu&cturing a 
transmission type screen where an optical image formed on a light soured having an image 
display unit arranged in a matrix such as an LCD (liquid crystal display) jrojector and a DMD 
(digital micro-mirror device) projector. 
[0002] 

[Prior art] Historically, in rear projection type television sets, viewing a Bright projected image 
through a wide angle on the viewing side is required, and a transmission ype screen with an 
anisotropic viewing angle having wide diffusion in the horizontal direction and suitable difftision 
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in the vertical direction is used. 
[0003] For the aforementioned transmission type screen, in general, a lefcticular lens sheet where 
lenticular lenses extending in the vertical direction are auranged on one c 
sheet, a light-diffiising material is fiirther included in a diffusion sheet hi ving the 
aforementioned light-difiusing property and the light is widely diffused n the horizontal 
direction and light is appropriately diffused in the vertical direction is ussd 
[0004] Meanwhile, for the projection image source used in combination with the transmission 
type screen, instead of CRT, a projector that utilizes a device where disp 
matrix-like picture element structure such as an LCD and DMD is widel 



projector, the aforementioned projector is not influenced by magnetic fields and it is suitable for 



ay is achieved by a 
^used. Unlike the CRT 



1 images are viewed, 
as a projector are used 



use as the image light source for displays of computers where mainly sti 
Transmission type screens that utilize the aforementioned LCD or DMD 
for a relatively small areas of 14-40 inches such as monitors viewed fron|i a relatively close 
range, and meeting a few performance standards is required. 
[0005] In other words, (1) elimination of moire phenomenon generated ds a result of interference 
between the frequency structures of the projected picture elements and tl e lenticular lens, (2) 
elimination of speckle formed as a result of interference of the light-diffi sing material inside the 
lenticular lens and the projected light or micro-patterns on the screen sur face or diffusion 
material referred to as scintillation (hereinafter referred to as "speckle"), (3) achievement of a 
bright resolution of super-high picture elements such as XGA and SXG/ 
VGA and SVGA, etc. is required. 
[0006] In order to achieve the aforementioned requirements, the means tb eliminate the problems 
described below is being proposed not only for projection screens that ut ilize LCD or DMD but 
also for the transmission type screens used for rear projection type televi sions. 
[0007] In order to eliminate (1) above, a method for eliminating the moL e phenomenon by 
optimizing the pitch ratio of the projected picture elements and lenticulai lenses has been 



from conventional 
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proposed in publications such as Japanese Kokai [Unexamined] Patent / pplication No. Sho 62- 
236286, Japanese Kokai [Unexamined] Patent Application No. Hei 3-16 $630 and Japanese 
Kokoku [Examined] Patent Application No. Hei 7- 11 78 18, and a metho( for eliminating moire 
phenomenon by tilting the lenticular lenses with respect to the projected picture elements is 
described in publications such as Japanese Kokai [Unexamined] Patent > pplication No. Hei 2- 
123342 and Japanese Kokai [Unexamined] Patent Application No. Hei 2-212880. 
[0008] The moire phenomenon generated as a result of the periodic struc ture of the lenticular 
lens and picture element pitch can be eliminated by optimizing the pitch 3f the two, but in the 
case of a high number of picture elements as with XGA class and SXGA class or projection onto 
relatively small screens of approximately 14-40 inches, the pitch of the p icture elements that 
comprise the picture projected on the screen is significantly reduced, thu >, adjustment of the 
pitch of the lenticular lens to a very small size of 0.1 ram or below is reqi lired, and production of 
a die for the aforementioned lens is very difficult, and transferring of a hi gh-precision lens shape 
is not possible. 

[0009] In order to eliminate (2) above, methods for reduction of speckle yy dividing the light- 
diffusing layer or providing a concentration gradient for the light-diffusii g material in the sheet 
thickness direction have been proposed in publications such as Japanese Cokai [Unexamined] 
Patent Application No. Hei 8-313865, specification of United States Pate it No. 5675435, 
specification of United States Patent No. 3712707 and Japanese Kokai [I fnexamined] Patent 
Application No. Sho 55-12980. And furthermore, in order to eliminate Q) above, a reduction in 
the thickness of the diffusion layer to 100 ^m or below to produce a scre( m with high resolution 
to achieve a resolving power that exceeds that of the human eye (5-10 linss/mm) is disclosed in 
Japanese Kokai [Unexamined] Patent Application No. Sho 55-12980. 
[0010] However, it is not possible to satisfy all of requirements describee in (1) to (3) above by 
the aforementioned prior art. In particular, as in the case of the screen wl lere a light-diffusing 
layer containing a light-diffusing material alone is used without a lenticu ar lens as in the case of 
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reduction of speckle 



Japanese Kokai [Unexamined] Patent Application No. Sho 55-12980, bi 1 1 
and the high resolution described in (2) and (3) above are in a trade-off r jlationship; thus, it is 
not possible to satisfy both of them at the same time. 

[00 11] The present inventors proposed a reduction of speckle as much ai possible without 
sacrificing resolution through control of the concentration of the light-di fusing material and tiie 
thickness of the light-diffusing material of the screen in Japanese Patent }\pplication No. Hei 1 1- 
70818. 
[0012] 

[Problems to be solved by the invention] As explained above, in order to achieve high resolution 
and low speckle at the same time, stable lamination of a relatively thin li jht-diffiising layer of 
uniform thickness is required. 
[0013] In the past, for production of a laminate having the aforementionid light-diffusing layer, 
a hot press method comprising laminating a substrate and light-diffusing 
under applied heat as described in publications such as Japanese Kokai [Unexamined] Patent 
Application No. Hei 6-2733849 and Japanese Kokai [Unexamined] Patent Application No. Hei 
7-140555, coating method consisting of coating a mixed solution compri 
material, binder, and diluent, etc. is coated onto the surface of a substrate 



spray coating, rotary coating, roll coating, or flow coating followed by diying to solidify, an 



;ing a light-diffiising 
using a method such as 



ng material is 
Kokai [Unexamined] 



coextrusion method where a thermoplastic resin containing a light-diflus 
coextruded with a substrate as described in publications such as Japanese ] 
Patent Application No. Sho 56-148525 and Japanese Kokai [Unexamine( ] Patent Application 
No. Sho 56-162619 have been used. 

[0014] However, in the aforementioned heat press method, flaws such as|2 
poor air removal are likely to be formed, and furthermore, workability is 
productivity is poor. Meanwhile, control of the thickness of the light-dif using layer is difficult 
in the aforementioned coating method, and adhesion between the light-di Siising layer and 



air bubbles caused by 
very poor and 
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substrate is poor. Furthermore, in the aforementioned coextnision meth( »d, precise control of the 
thickness of the light-difiiising layer is not possible, and furthermore, foi mation of flaws such as 
die lines and bank marks, and birefringence due to drawing result. 
[001 5] Based on the above background, the purpose of the present inver tion is to provide a 
method for efficient production of a transmission type screen with high i ^solution and high grade 
that enables laminating a relatively thin light-diffusing layer uniformly a nd easily and controlling 
the thickness of the light-diffusing layer easily and producmg a screen tliat is free of speckle and 
glare and has high resolution. 
[0016] 

[Means to solve the problem] As a result of much research conducted by 
an effort to eliminate the above-mentioned existing problems, the presen 
that a relatively thin light-diffusing layer with uniform thickness could b^ ] 
a light-difiRising sheet-like material was supplied onto a mixed solution ( 
translucent substrate and polymerized to integrate, and as a result, the pr< sent invention was 
accomplished. 

[0017] Thus, the present invention is a method of manufacturing a transr lission type screen 
characterized by the fact that a light-diffusing sheet-like material compri ing a translucent resin 
containing a light-diffusing material is supplied to the surface of a transl 
material supplied to the substrate, at least a part of the aforementioned sti 
expanded and/or dissolved by the aforementioned translucent resin sheet 
aforementioned translucent resin sheet raw material is polymerized to for m a translucent resin 
sheet and the aforementioned light-diffusing sheet-like material is lamina :ed onto one surface of 
the aforementioned translucent resin sheet in the manufacture of a transm ission type screen 
where a light-diffusing layer comprising a translucent resin containing a I ight-difflising material 
on one surface of a translucent resin sheet. 
[0018] 



the present inventors in 
mventors discovered 
produced easily when 
df a monomer for the 



cent resin sheet raw 
set-like material is 
raw material, then, the 
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screen 



nsin 



SI rfaces 



lami nate 



[Embodiment of the invention] The method of manufacturing of the 
explained in further detail below using the attached drawings as referencjss 
view of an example of the production process of the transmission type 
present invention. In the production process shown in Fig. 1, two endlesfe 
one above the other travel in the same direction at the same speed powerpd 
as appropriate tension is applied by tension controllers 4 and 4'. It shoul 
roils 3 and 3* are driven by drive mechanism 16 (not shown in the figure] 
2, 2*are provided at the opposite ends. The raw material of translucent 
from the raw material supply line at one end of the aforementioned endU 
the corresponding belt surfaces of the aforementioned endless belts 1 ant 
gasket 18 travels at or near both surfaces sandwiched between the belt 
material supply line 6, polymerized under heat to cure in the heatmg zon^s 
cooling zone 10 and separated at the other end of the endless belt as 
[0019] In the manufacturing method of the present invention, light-diflFi 
resin sheet-like material) is continuously supplied onto the aforementioned 
supply unit 15. The light-difiusing film 7 is applied to the surface of the 
belt 1 with a mixture comprising methyl methacrylate monomer, methyl 
polymer, diffusion suspension material, etc. and coated onto the surface 
of time and transported to the space formed by the belt surface corr( 
and r and gasket 18. 

[0020] Meanwhile, the raw material of the translucent resin sheet is 
material tank S to raw material supply line 6 and supplied onto endless 
between the belt surfaces corresponding to endless belt 1, T and gasket 
7 is supplied onto the surface of the aforementioned translucent resin 
transported by the aforementioned endless beh and transported to first 
sandwiched between the aforementioned endless belts 1, T. In the 



respor d 



mvention is 
Fig. 1 is a schematic 
of concern in the 
belts 1 and V arranged 
by drive rolls 3 and 3* 
be noted that drive 
and non-driving rolls 

sheet is supplied 
ss belt 1 and encased by 
r and continuous 

from raw 
8 and 9, cooled in the 
14. 

film 7 (translucent 
endless belt 1 by film 
aforementioned endless 
nethacrylate partial 
( )f the endless belt ahead 
ing to endless beh 1 



u:;ing 



transported from the raw 
r in the gap formed 
8. Light-diffusing film 
raw material 
zone 8 while 
aforei^entioned first heating 



bdt 



1 she et 



he ating : 
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troom 



to 



zone 8, the primary polymerization of the translucent resin sheet is cond jcted at 
temperature using a method such as spraying hot water of 50-95**C onto the rear surface of the 
aforementioned endless belts 1, T using a sprayer, etc. It is then transported to second heating 
zone 9 and heated by a far-infrared heater, etc. to a temperature in the ra ige of 1 1 5-1 50°C and 
secondary polymerization is achieved. It is further transported to coolin > zone 10, and cooled 
a temperature of 105*^0 or below, preferably, to a temperature in the ran; ;e of 50-lOO^C, then, 
discharged from the end of the space encased by the belt surfaces corres )onding to the 
aforementioned endless belts 1, T and gasket and laminate 14 where a light-dififiising layer is 
laminated onto one surface of the translucent resin sheet is continuously produced. In this case, 
in order to achieve complete polymerization, the traveling speed of the z forementioned endless 
belts 1 and V is in the range of 0.5-4 m/min. 

[0021] In the present invention, a part of the aforementioned light-diffii! ing film 7 is expanded 
or dissolved by the translucent resin raw material during the aforementi< >ned process and it is 
firmly bonded to the aforementioned translucent resin sheet. It is desira )Ie when the 
aforementioned light-diffusing film 7 is expanded in such a manner that a thickness of 1 .5 to 3 
times can be achieved. When the aforementioned light-diffusing film 7 is expanded to form an 
appropriate thickness, a concentration gradient of the light-diffusing ma terial where the 
concentration of the light-diffusing material gradually decreases from tl e surface of the light- 
diffusing layer toward the translucent resin sheet at a thickness between several ^m to several 
tens of nm at or near tiie boundary of the aforementioned translucent re ;in sheet and light- 
diffusing layer and as a result, an improvement in optical properties sue i as reduction in speckle 
is made possible. 

[0022] In the present invention, the light-diffusing film 7 comprises the light-diffusing layer 
which is made of a translucent resin that forms the matrix and a light-diffusing material 
dispersed inside the aforementioned translucent resin. In this case, for \ he aforementioned 
translucent resin, thermoplastic resins and active energy-beam curable lesins such as 
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polymethylpentene type 



materials such as 
sthyl 

:an be mentioned. 



(meth)acrylic type resins, styrene type resins, polycarbonate type resins, 
resins, urethane type resins, epoxy type resins, and methyl methacrylate; styrene copolymer 
resins can be used. When used as a transmission type screen such as LC D projector, 
(meth)acrylic type resins having low birefringence the do not decrease the polarization 
characteristic of the projected light from the LCD are desirable, and in particular, methacrylic 
type resins having high impact strength are especially desirable. 

[0023] For the light-diffusing material included in the aforementioned li ght-diffiising film 7, 
inorganic materials such as silica, alumina, and glass beads and organic 
(meth)acrylic type resins, styrene type resins, silicone type resins and m 
methacrylate/styrene copolymer resin (in particular, crosslinked resins) 
Among those listed above, in order to prevent precipitation of the lightHliffusing material in the 
translucent resin and to increase dispersibility of the light-diffusing mat jrial at the time of 
production of the aforementioned light-diffusmg fitai 7, organic resins \ aving a specific gravity 
close to that of a translucent resin are desirable. In particular, from the itandpoint of strong 
light-diffusing properties and achieving a high color temperature, silicoi le resins are especially 
desirable. 

[0024] In the present invention, a light-diffusing material having a volu ne average particle 
diameter in the range of 1-8 ^m is desirable. When the volume average particle diameter of the 
light-diffusing material is below 1 ^im, yellowing of the transmitted Hgl t or lack of hiding is 
likely to occur due to scattering; on the other hand, when the volume av erage particle diameter 
exceeds 8 jim, the light-diffusing property is reduced and a sufficient ar gle of vision as a 
transmission type screen cannot be achieved, and when an attempt is mi ide to achieve the light- 
diffusing property required, the amount becomes too high and reductior in strength of the light- 
diffusing layer itself occurs or production of the light-diffusing film is c ifficult, and furthermore, 
resolution in the projected image is likely to be reduced. A suitable ran je for the volume 
average particle diameter of the aforementioned light-diffusing materia is in the range of 2-6 \m 
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and in the range of 2.5-5 |xm is further desirable. 

[0025] Furthermore, in the aforementioned light-diffusing film 7, a difference in the index of 
refraction between the light-difiEiising material and translucent resin is pieferably at least 0.05. 
When the difference in the index of refraction is 0.05 or below, the diffu sion half-angle is 
reduced since the light-diffiision is reduced, when an attempt is made to achieve the light- 
diffusing property required, the amount becomes too high and a reductio n in strength of the 
light-diffusing layer itself occurs or production of the light-diffusing filr i is made difficult, and 
furthermore, resolution of the projected image is likely to be reduced. N eanwhile, a difference 
in the index of refi-action between the translucent resin and light-diffiisir g material of 0.1 5 is 
adequate, and in the range of 0.05-0.15 is preferable, and in the range of 0.06-0.1 is especially 
desirable. [0026] For the shape of the light-diffusing material particles used in the present 
invention, amorphous, spherical, flat, spheroidal, etc. can be mentioned, and when used as a 
transmission type screen of LCD projector, either spherical or spheroida shape that does not 
reduced properties of the LCD is desirable. 

[0027] Furthermore, for the amount of the light-diffusing material inclu< led in the 
aforementioned light-diffusing film 7, 20-60 g/m^ is desirable. When th 5 amount of the light- 
diffusing material included is 20 g/m^ or below, the light-diffusing prop(5rty is reduced and a 
sufficient angle of vision is less likely to be achieved. On the other han( , when the amount 
exceeds 60 g/m^, the intensity of the light-diffusing property becomes too high and total light 
transmittance is likely to be reduced; furthermore, the strength of the lig it-diffusing layer itself 
is reduced or production of the light-diffusing film is difficult, and fiirthi irmore, the resolution in 
the projected image is likely to be reduced. A suitable amount of the lig it-diffusing material to 
be included is in the range of 25-50 g/m^ and in the range of 30-45 g/m^ 
[0028] Furthermore, from the standpoint of the thickness of the light-dif Fusing layer expanded 
and laminated onto the translucent resin sheet, the thickness of the afore nentioned light- 
diffusing film 7 is preferably in the range of 0.05-0.6 mm. When the thi :kness of the light- 
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diffusing film is below 0.05 mm, speckle is likely to form; on the other I and, when the thickness 
exceeds 1 .5 mm, resolution of the screen is likely to be reduced. A suita ble thickness of the 
aforementioned light-diffusing film 7 is preferably in the range of 0.05-(j. 
of 0.1-0.5 mm is preferable. 
[0029] Furthermore, it is desirable when the aforementioned light-diffustng film 7 has a surface 
structure where a fine relief pattern is formed on the surface. The aforei lentioned fine relief 
pattern may be formed by fine particles included m the sheet or by provi ding a surface treatment 
such as sand blasting. Especially when the light-diffusing film 7 is arrai ged at the side closest to 
the light source, it is desirable when the aforementioned fine relief pattei n is formed on the 
surface on the light source side. When fine relief pattern is provided for I 
on the light source side, control of the positive reflected light inside the 
device is possible and the contrast of the image on the screen can be incileased and fiirthermore, 
reflected light formed by external light entering from the viewer side at i he boundary between 
the light-diffusing film 7 and air layer can be controlled. When the afonsmentioned fine relief 
pattern is shown by the mean inclination (Aa) of the surface roughness, i t least 0.3 degrees is 
desirable and at least 0.5 degrees is further desirable. 
[0030] In addition, in order to further increase the contrast of the transmission type screen, light 
absorbers that absorb light of specific wavelengths, for example, pigmer ts and dyes such as 
carbon black and neodium compounds may be added to the aforementio: led light-diffusing film 
7. 

[003 1 ] In the present invention, the raw material of the translucent resin sheet comprises a 
monomer and/or partial polymer, and additives such as light absorbers a id light-diffusing 



the light-diffusing film 
rame of the screen 



materials capable of absorbing visible light may be included, as needed, 
comprises the translucent resin sheet, thermoplastic resins listed for the 
comprise the light-diffusing layer can be used. When the aforementioneld light-diffusing layer 2 



and translucent resin sheet 4 are made of the same material, warping, de 



For the resin that 
1 ranslucent resins that 



brmation, delamination, 
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; layer and 



etc. of transmission type screen based on differences in the material use( 
in the environment such as temperature and humidity can be prevented 
be maintained. The purpose of the light absorber added is to further i 
transmission type screen 1, and light absorbers that absorb light of speci 
example, pigments and dyes such as carbon black and neodium coi 
Furthermore, for light-diffusing materials, light-diffusing materials simi 
material 2b dispersed in the light-difdising layer can be mentioned, and 
material is included in the translucent resm sheet, the light-diffusing 
type screen can be divided into the aforementioned light-diffusing 
sheet and the amount of the light-diffusing material in the light-difiusinj ; 
the thickness of the light-diffusing layer can be reduced. 
[0032] In order to provided many different functions such as polarizatio^, 
reduction of reflectivity, functional films such as a polarizing film, 
hardcoat film, and lens film may be laminated to laminate 14 of the 
light-diffusing layer produced as described above, as needed. In this 
the functional film can be continuously laminated by laminator 12 
of laminate 14. 

[0033] The aforementioned laminator 12 is comprising lamination rolls 
aforementioned functional film 13 onto laminate 14 and nip rolls that in 
Lamination is achieved by two lamination rolls provided in such a manr 
the aforementioned functional film 13 and laminate 14 vertically. In 
the roll due to the dead load of the material at the time of lamination, it 
roll having sufficient rigidity is used and a thin silicon rubber with a 
IRHD (unit for international rubber hardness) is provided for the surfac^< 
lamination varies depending on the adhesive used for lamination of the 
functional film 13, and when a standard pressure-sensitive adhesive is u 
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, hardcoat, and 
refle{:tion attenuation film, 
tran^ucent resin sheet and 
!, as shown in Fig. 1, 
immddtately upon production 



cai e. 



used for laminating the 
urease running stability, 
er that they sandwich 

to prevent warping of 
s desirable when a metal 
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MPa-O.S MPa is suitable. Furthermore, in order to increase the initial ta :k and to prevent 
entrapment of air, at least one of the aforementioned lamination rolls ma / be heated. In 
comparison to the aforementioned lamination rolls, the material used for the nip rolls is softer so 
as to accomodate the thickness of the material and rolls provided with a plightly thick silicone 
rubber layer are desirable. 
[0034] For the adhesive used for laminating the aforementioned functioiial film 13 onto laminate 
14, in addition to the aforementioned pressure-sensitive adhesive, many 
adhesives such as hot-melt adhesives and ultraviolet (UV) curable adhes ives can be used as well. 
The adhesive may be coated onto one surface of the functional film ahe id of time, or the coating 
process of the adhesive may be included in the production process. 

[0035] In order to prevent formation of wrinkles or entrapment of air bubbles at the time of 
lamination, it is desirable when the back tension of functional film roll 1 1 mounted on laminator 
12 by a tension controller so as to maintain a constant tension regardless of the diameter of the 
roll. The tension applied varies depending on the width, etc. of the fane ional film 13 to be 
laminated, approximately 100 N or below for 1 m width is suitable so as to prevent damage to 
the functional film 13 and to prevent deformation of the light-diffusing 1 lyer of the laminate 14. 
[0036] It is desirable when dust and dirt as well as static electricity on tl e laminate 14 are 
removed before laminatmg the aforementioned functional film 13 using 
charge remover. For the dust collector, either a contact system or non-o mtact system can be 
used and when a contact system adhesive roll made of silicon is used, sufficient precaution 
should be taken to prevent any effect on the substrate such as migration 



lust collector and 



)f silicon to the 

aforementioned laminate 14. Furthermore, when a non-contact system c ust collector is used, it is 



desirable when a device such as a vacuum chuck is installed to stabilize 



[0037] A structural example of the transmission type screen produced b; ' the present invention is 



shown in Fig. 2. (a) is transmission type screen laminated in the order o 
20, translucent resin sheet 21, polarizing film 22, and antireflective layei 



:he substrate. 



light-difRising layer 
23 from the light source 
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side, (b) is a transmission type screen laminated in the order of light-dif using layer 20, 
translucent resin sheet 21, and antireflective layer 23 from the light sour{;e side. 
[0038] 

[Working Examples] The present invention is explained further in specific terms with the 
working example below. 
Production of light^iffiising film 

Silicone resin beads having index of refraction of 1.42 and mean particl^ diameter of 4.S ^m 
(product of Toshiba Silicone Co., Tospearl 145) were added to a methac rylic resin (index of 
refraction 1.49) as a light-diffusing material to form a concentration of ^ 7.6 g/m^ and extrusion 
molding was done to produce a light-diffusing film made of a methacrylic resin with a thickness 
of 200 ^m and width of 1000 mm. 
[0039] Production of transmission type screen 

Using the manufacturing machine shown in Fig. 1, a transmission type i creen was produced. 
The aforementioned light-difibsing film made of a methacrylic resin wa s continuously supplied 
onto an endless belt 1 coated with an appropriate amount of a monomer mixture containing 30 
wt% of polymethyl methacrylate produced by pre-polymerizing methyl methacrylate from a hold 
tank 17 and applied onto the surface of the aforementioned endless belt 1 by laminate rolls. 
[0040] Meanwhile, a translucent resin sheet raw material mainly compt ising methyl 
methacrylate or a partially polymerized methyl methacrylate and fiirthe containing 650 ppm of 
azobisdimethyl valeronitrile as a polymerization catalyst, 30 ppm of die ctyl sulfone succinate as 
a release agent, and 10 ppm of cyanine blue was supplied onto endless )elt V surrounded by the 
belt surfaces corresponding to the endless belts 1, T with a width of 15(iO mm and gasket 18 
from raw material tank 5 through raw material supply line 6. Furtherm )re, light-diffusing film 7 
transported by endless belt 1 was supplied onto the surface of Uie aforei nentioned translucent 
resin sheet raw material supplied and transported to the first heating zoi le 8 while being 
sandwiched between the aforementioned endless belts 1 and T. At the iforementioned first 
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heating zone 8, the primary polymerization was conducted for the transit icent resin sheet room 
temperature using a method such as spraying hot water of 80*^0 onto the rear surface of the 
aforementioned endless belt 1 and V using a sprayer, etc. It was then tra isported to the second 
heating zone 9 and heated by a far-infrared heater to a temperature of 13 TC and secondary 
polymerization was performed. It was further transported to cooling zor e 10 and cooled to 90°C 
and laminate 14 laminated with a light-difiusing layer on one surface of the translucent resin 
sheet was continuously discharged from the end of the space surroundec with the belt surface 
corresponding to the aforementioned endless belt 1, T and gasket. In thi s case, the traveling 
speed of the endless belt 1, 1* was 2.0 m/min. A light-diffusing layer wi h a thickness of 550 jim 
was laminated onto the translucent resin sheet with a thickness of 3.0 mi ti in the laminate 14 
produced, a concentration gradient where the concentration of the light-diffusing layer slowly 
decreases from the light-diffusing layer toward the translucent resin sheet at the 10 \xm range 
near the boundary between the translucent resin sheet and light-diffusinj ; layer was formed. 
[0041] The dust and dirt on the surface of laminate 14 produced was cle uied by a dust collector 
and charge remover, and after removal of static electricity, an antireflecl ive film with a thickness 
of 1 00 ^m and one surface coated with a pressure-sensitive adhesive wa 5 laminated onto the 
aforementioned cleaned surface by laminator 12 to produce a transmissi 3n type screen having 
the structure shown in Fig. 2(a). For the aforementioned laminator 12, two metal lamination 
rolls provided with a silicon layer on tfie surface having a hardness of 8( I IRHD and a metal roll 
provided with a silicon layer on the surface with a hardness of 50 IRHD were used and the 
lamination rolls are heated to a temperature of 50°C and lamination was c 
pressure of 0.1 MPa. Furthermore, the functional film roll 1 1 was retair ed under a constant 
tension of 5N by a tension roll and lamination was performed. 
[0042] The transmission type screen produced had a light-diffusing laydr formed with a uniform 
thickness and had excellent adhesion with the translucent resin sheet, ar d when used as a screen 
for rear projection type LCD projection monitor, high resolution was ac lieved and speckle was 
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hardly observed. 
[0043] 

[Effect of the invention] According to the present invention, it is possibk; 
easily manufacturing a transmission type screen having high resolution apd 
enables easy control of the thickness of the light-diffusing layer and is fr^e 
resolution, and can be used effectively as a transmission type screen whejre 
formed on a light source having an image display unit arranged in a matrfx 
(liquid crystal display) projector or DMD (digital micro-mirror device) projector 
[Brief description of the figures] 

[Fig. 1] A partial cross-section diagram of a machine used for projiuction of the 
transmission type screen of the present invention. 

[Fig. 2] A partial cross-section diagram of the structure of the transmission type screen of 
the present invention. 
[Explanation of codes] 
1, T: endless belt 
5: raw material tank 
6: raw material supply line 
7: light-diffusing film 
8: first heating zone 
9: second heating zone 
10: cooling zone 
12: laminator 
13: functional film 
14: laminate 
15: film feeder 
18: gasket 
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20: light-difiusing layer 
21: translucent resin sheet 
22: polarizing film 
23: antireflective film 

[Translator's note: Names of products and firms are spelled phonetically 



n this translation.] 



[Fig. 1] 
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